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HETEROCYCLIC AMINES HAVING 

> CENTRAL NERVOUS SYSTEM ACTIVITY 
The present patent application is a national phase of 
International application No. PCT/US 94/0664 8. Interna- 
tional filing date 17 Jun. 1994. which was a continuation in 
part of UlS. patent application Ser. No. 08/097.608. filed 27 
Jul. 1993. now abandoned. 

5 J BACKGROUND OF THE INVENTION 

The present invention is directed toward tricyclic nitrogen 
containing compounds, heterocyclic amines, having anxi- 
olytic and anti-depressant activity. These new compounds 
are suitable for treating central nervous system disorders 
including schizophrenia. Parkinson's disease, anxiety or as 
compounds for lowering blood pressure or treating 
migraines. 

A series of dihydropbenalenes. tricyclic amine substituted 
compounds, and related compounds having central nervous 
system activity were described in PCT Int Pub, No. W087/ 
04153 and in PCT Int. Pub. No. WO88/04292. A major 
difference between those compounds and the present inven- 
tion is that the subject compounds have at least one nitrogen 
r^j atom in the tricyclic ring structure which is shared by two of ; 

~ the ring structures. Generally, the subject compounds have 

exhibited anxiolytic activity and better oral bioavailability. 
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INFORMATION DISCLOSURE STATEMENT 

|U PCT Int Pub. No. WO87/04153 and PCT Int Pub. No. 

in WO88/04292 each describe tricyclic structures having cen- 
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tral nervous system activity. 

U.S. Pat No. 4.110339 discloses 4^di-n-propyl)amino- 
=p 1 J.43-tetrahydrobenz(cd)indole compounds useful as pro- 

£ lactin inhibitors and in the treatment of Parkinsonism. Euro- 

p pean Patent Application 153.083 and German Patent 3346. 

I p 573 disclose methoxy substituted 4^di-n-fropyl)amino- 13. 

r/ 4,5*tetrahydrobenz(cd)indole compounds. These 

^ publications disclose nitrogen containing tricyclic ring 

iU structures but the nitrogen is not shared by any of the rings. 

Evans. D. D.. Peters. D. J., /. Chem. Soc^ Pcrkan Trans. 
□ 1, pp 285-88 (1974) discloses nitrogen containing tricyclic 

ring structures where the nitrogen is shared by two ring 
structures but additionally includes other substituents not 
common to the subject compounds. 

PCT Int Pub. No. WO 90/15058 discloses compounds 
with the characteristic tricyclic nitrogen containing structure 
of the subject invention with the exception of the ring 
nitrogen **X" substituents. 

SUMMARY OF THE INVENTION 

In one aspect the present invention is directed toward 
tricyclic nitrogen containing compounds of Formula I: 




and pharmaceutically acceptable salts thereof. R t and R 2 are 63 
independently hydrogen, C^ aflcyl or R* and R 2 are joined 
to form pyrrolidine, piperidine, morpboline or imidazole. X 
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is OCH,. SOjR,. SO a CF, or CN where R, is alkyl or 
ao Aryi; and Y is hydrogen. CL Br R CN. CONR^, CF 3 . 
OCH3. SOjNRiRj. 
These new compounds have been found to exhibit anxi- 

3 olytic activity in isolation induced aggression and plasma 
corticosterone models. They are also suitable for treating 
various central nervous system disorders effected by 5-HT^ 
receptors such as. schizophrenia, Parkinson's disease, 
anxiety, depression, or as compounds for lowering blood 

10 pressure and treating migraine headaches in patients in need 
of such treatments. 

In yet another aspect, the present invention is a method for 
treating central nervous system (CNS) disorders influenced 
by 5-HT^ receptors such as anxiety, depression, byperten- 

1 5 sion and associated high blood pres sure . Parkinson* s disease 
and schizophrenia in animal or human hosts by administer- 
ing a pharmaceutically effective amount of a compound of 
Formula I including pharmaceutically acceptable salts. 
Other uses for these compounds include panic attacks. 

20 eating disorders, obsessive-compulsive disturbances seen in 
dementia disorders. In addition, central 5-HT receptor acti- 
vation are believed to be involved in mediating sexual 
behavior and therefore these compounds would be useful to 
stimulate sexual activity and to alleviate impotence. 

15 

DETAILED DESCRIPTION OF THE 
INVENTION 

The present invention describes compounds of Formula L 
above, having central nervous system activity. The 00m- 

0 pounds are characterized by a tricyclic ring structure having 
a shared nitrogen atom between two rings, an amine sub- 
stituent (NRjR^) and a substituted ring nitrogen (X) as 
structurally depicted by Formula L The systematic names for 
the ring systems in these compounds may be found by 

5 consulting the Ring Systems Handbook. 1988 edition, pub- 
lished by Chemical Abstracts Service. These names are 
derived by combining the names of benzene or a monocyclic 
heterocycie with the name of a tricyclic heterocycle to which 
it is fused. The atoms and bonds common to the fused rings 

0 are then specified to distinguish it from isomeric systems 
with similar names. 

The particular compounds have been found to be active in 
various central nervous system screens such as hypothermia 

$ and hypoxic stress tests and have been found to be dopamine 
and serotonin such as. 5HT M receptor binding assay antago- 
nists. 

The following definitions are applied to the structural 
formula represented by Formula L above. 

) Xj-Q alkyT means methyl. ethyL propyl, butyl, pentyl 
and hexyl and isomeric forms thereof. 

"Aryi" means aromatic ring structures containing five to 
ten carbon atoms which can be optionally substituted with 
halogen atoms. C^ alkyl (which can be optionally substi- 

s tuted with halogen and hydroxy! groups) and hydroxyl 
groups such as phenyl, a-naphthyl. P-naphtbyl, 
m-methylphenyi. fMriflucromethylphenyi and the like. Aryi 
also includes the various heteroaryl groups which contain 
the heteroatoms nitrogen, sulfur or oxygen to form pyridine. 

> thiophene. furan. pyrimidine. 2-pyridyl. 3-pyridyl, 
4-pyridyL, 2-pyrimidinyl. 4-pyrimidinyL 5-pyrimidinyl. 
3-pyridazinyl. 4*pryidazinyl. 3-pyrazinyl, 2-quinolyl. 

3- quiaolyL, 1-isoquinolyl, 3-isoquinolyl. 4-isoquinolyl. 
2-quinazolinyl. 4-quinazoiinyl. 2-quinoxalinyl, 
1-phthalazinyl. 2-imidazolyl. 4-imidazolyi, 3-isoxazolyL 

4- isoxazolyl. 5-isoxazolyl, 3-pyrazoiyl. 4-pyrazolyl. 

5- pyrazolyl. 2-oxazolyt 4-oxazoryL 5-oxazolyi. 2-driazoryL 



4-thiazolyi. 5-thiazoiyl. 2-indolyl. 3-indolyl. 3-indazolyL 
2-benzoxazotyl. 2-benzothiazolyl. 2-benzimidazolyh 
2-benzofuranyl. 3-benzofuranyl. 2-furanyl. 3-furanyl. 

2- thienyl. 3-thienyK 2-pyrrolyl. 3-pyirolyL 1.2.4oxadiazol- 

3- yl. 1.2.4-oxadiazol-5-yl. 1.2.4-thiadiazol-3-yl. 1 2 A- 5 
thiadiazol-5-yl. 1.2.4-triazol-3-yl. lJ2.4-triazol-5-yl. 1.23.4- 
tetrazol-5-yl. 5-oxazolyl. 1-pyrrolyl, Ipyrazolyl, 1.2J- 
triazol-l-yl. 1.2.4-triazol-l-yl. tetrazolyl. 1-indolyl. 
1-indazolyl. 2-isoindolyl. 1-purinyl. 3-isothiazolyl. 

4- isothiazolyl and 5-isothiazolyL 10 
"Phannaceutically acceptable salts" are hydrochloride, 

hydrobromide. hydroiodide. sulfate, phosphate, acetate, 
propionate, lactate, maleate, matate. succinate, tartrate, 
cyclohexanesulf amates, methane sulfonates, 
ethanesulfonates. benzenesulfonates. toluenesulfonates and 15 
other pharmaceutically acceptable counter ions for amines. 
Additionally, the compounds of mis invention may be 
administered in a suitable hydrated form. 

The compounds of the invention include both racemic and 
optically pure products which can be separated by conven- 20 
tional methods into the R- and S-isomers. Resolution can be 
accomplished using resolving agents such as optically active 
dibenzoyl tartaric acid, camphorsulfonic acid, bis-o- 
toluoyltanaric acid, tartaric acid, and diacetyl tartaric ackL 

A second procedure useful in resolving primary and 
secondary amine compounds of Formula I involves their 
conversion to diastereomeric amides using an optically 
active acid. The diastereomeric amides are separated and the 
amide bond is cleaved to afford the optically pure Formula x 
I compounds. This procedure is illustrated in PCT Interna- 
tional Publication No. WO 90/15058 (Examples 49 and 50) 
for the preparation of the optical isomers using 
t4>utoxycarbcayl-L-phenylalaiiine as the resolving agent 
For the resolution, the racemic compound is coupled to ^ 
t-butoxyc^rbonyl-L-phenylalanine and the diastereomeric 
amide products are separated by chromatography into the 
(+) and (-) forms. The (-) isomer is reacted with trifluora- 
cetic acid to give (-) N^(5.6-dihydro-2-oxo-4H-imida7f<4. 
5.1-ij)qumoun-5-yl>L^phenylalaiuneamide. Edman degra- ^ 
datioo of this compound, by reaction with phenyl 
isothiocyanate followed by trimioracetic acid, removes the 
phenylalanine residue and affords the (— ) form of the com- 
pound. Further reaction of this product with propionalde- 
hyde and sodium cyanoborohydride gives the (-) form of the 
active isomer. 

General procedures for preparing compounds of Formula 
I are shown in Schemes 1 and 2, below, and as cross- 
referenced and described in the Examples. Methods for 
preparing various intermediates for the subject compounds so 
are described in PCT International Publication No. WO 
90/15058 herein incorporated by reference. 

The dosage regimen for treating patients with the com- 
pounds of this invention is selected in accordance with a 
variety of factors including the type. age. weight, sex. and 53 
medical condition of the patient, the severity of the 
psychosis, the route of administration and the particular 
compound employed. An ordinarily skilled physician or 
psychiatrist will readily determine and prescribe the effec- 
tive amount of compound to prevent or arrest the pr ogre s s of 60 
the condition. In so proceeding, the physician or psychiatrist 
could employ relatively low dosages at first, subsequently 
increasing the dose until a maximum response is obtained. 

Initial dosages of the compounds of the invention axe 
ordinarily in the area of at least 10 mg up to about 1200 mg 
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per day orally, which may be given in a single dose or in 
multiple doses. When other forms of administration are 
employed equivalent doses are administered. When dosages 
beyond 600 mg are employed, care should be taken with 
each subsequent dose to monitor possible toxic effects. 

The compounds of this invention are administered in oral 
unit dosage forms such as tablets, capsules, pills, powders, 
or granules. They may also be introduced parenterally. (e.g.. 
subcutaneously. intravenously, or intramuscularly), using 
forms known to the pharmaceutical art They also may be 
administered rectalry or vaginally in such forms as supposi- 
tories or bougies. In general, the preferred route of admin- 
istration is oral 

The compounds of this invention can also be administered 
as pharmaceutically or therapeutically acceptable salt such 
as hydrochloride, hydrobromide. hydroiodide, sulfate, 
phosphate, acetate, propionate, lactate, maleate, malate. 
succinate, tartrate, cyclohexanesu If amates, 
methanesulfonates. ethanesulfonates. benzenesuifonates. 
tohieoesulfonates and the like. Additionally, the compounds 
of this invention may be administered in a suitable hydrated 
form. 

£3 Compounds of the subject invention were evaluated in an 

%y isolation-induced aggression assay to measure their ability 

to control or arrest aggressive behavior as measured against 
a saline M Contn>r. Male CF-1 mice (Charles River Labs) 
were housed singly in wire cage drawers for several weeks 
^ of isolation and aggression training. After this, the isolated 

1 0 mouse (weighing 30-50 g) initiated an "attack" whenever an 

|y intruder mouse was placed into his cage. Intruders were 

P male (7-1 Charles River mice, about the same size as 

isolated mice and housed in groups of 12 per cage. For drug 
a testing, the isolated mice were dosed orally (p.o.) with drug 

p or 0.25% methylcellulose vehicle. Thirty minutes later, an 

intruder mouse was introduced and the latency to attack was 
. 3 recorded. Treatment groups (n==6). including a positive 

s 1 " control, were tested by an observer blinded to the treatments. 

|y and there was an additional non-blinded vehicle group. The 

;fi results were as follows:- 



Compound 



Control 


66 


Ersmpk t 1 


600 


Control 


152 


Exmpfc 2* 


565 


Control 


66 


Eutopic 2^ 


600 



'Foaxsois I where R, is byckogen* Rg is methyl, Y is hyotogen sod X is 
T Rjuu3»Iwtoe R t is methyl, Rj « methyl Y ts hydrogen sod X is — OCH, 
^Pafmalsf where R, is methyU Rj ■ methyl, Y is hyebo^ tttl X U — OCR, 



Compounds of Example 4 (Formula I where R t and are 
propyl, Y is hydrogen and X is — OCH,) were evaluated in 
an receptor binding assay (5HT Ligand) for calculation of 
ICjo values and Ki (nM) values. Receptor binding assays are 
well known tests for evaluating compounds for activity as 
described in * 4 Qoning and Pharmacological Characteriza- 
tion of a Novel Human 5-hydroxy- 1 -tryptamiae ^ Receptor 
Sub-Type*. Mol. Pharm., 42 439-44 (1992X herein incor- 
porated by reference. The results were as follows: 
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CotnpouDdt Ex. 4 


Receptor 


Ligtnd 


Ki(oM) 


Racemate 


5-HTlDA-Oooe 


5HT 


13J0 




5-HTlDB-Ckw 


5HT 


7.17 


R-Ensxiticroer 


5-HTlDA-Clone 


5HT 


38jOO 




MCTIDB-Ck»e 


5HT 


58jOO 




5-HTlA-Cteoe 


DPAT 


97 


S-Enamicinrr 


5-HTTA-Clcoe 


DPAT 


904 



The above data shows that the racemate compound is 
selective for the 5KT lDB receptor and that the activity 
resides in the R-enanu'omer compound. 

EXAMPLE 1 

(R)-5-Methylamino-l-rneAoxy-5.6^dihy<lro-4H- 
iimdazo[4JJ-ij]quinolin-2(lH>one (8a) 

Preparation of Methyl (R)-N-( 1 ,23 .4-tetrahydro- 1 - 
methoxy-2^xc^3^uinolinyl)caThamate (2a): 

A solution of methyl chloroformate (42.8 g, 0.453 mol) in 
chloroform (50 ml) was added to a mixture of (R>- 1,23,4- 
tetrahydro-l-methoxy-2-oxo-3-quinolinamine 1 (M. 
Kawase. T. Kitamura. Y. Kikugawa, J. Org. Chem., 54. 1989 
3394-3403X0.15 mol) and sodium bicarbonate (50.4 g, : 
^ 0.600 mol) in chloroform (250 ml) and water (100 ml) over 

%U a period of 10 minutes at 0° C. The mixture was stirred 

I y overnight at room temperature . diluted with pentane. and the 

1^ layers were separated. The aqueous layer was extracted with 

! ; diethylether, and the combined organic extracts were 3 

^3 washed with brine and dried (MgS0 4 ). The solvent was 

in removed under vacuum to leave an amber oiL Purification 

by flash chromatography (230-400 mesh silica gel, 35-40% 
ethyl acetate in hexane) gave the title compound as a light 
yellow oQ (37.0 g, 99%). 3 
3 NMR (CDC1 3 . TMS) 82.865 (tj=14.7 Hz,lH). 3.437 

Q (dd\j=6.0 & 15 3 Hz,lH), 3.723 (s3H.NOCHj), 3.932 (s3H, 

ill COOCH 3 ), 4.426 (dU=5^& A 142 Hz.lH,N— CH), 5.856 

1\ (br. S.1H.NH). 7.098 (t of a\)=12 & 7.4 Hz,lH), 7228 

(m2H). 7331 (tj=7.7 Hz, 1H). 4 

[a) / r^7° (25° G. CHC1 3 , c=0.9977). 
Preparation of (R)-3 - Mcthy lamino- 1 ,2 .3 .4- 
i,Q tetrahydroquinoline (3a): 

A solution of (R)-N-( 123. 4-tetrahydro- l-methoxy-2- 
oxo-3^umolmyl)carbamate (2a, 3625 g. 0.145 mol) in 4: 
tetrahydrofuran (400 ml) was cooled in ice. and borane 
dimethylsulflde complex ( 10M. 73 tnL 0.73 mol) was added. 
The ice bath was removed, and mixture slowly came to a 
vigorous reflux which required cooling with an ice bath. 
When the reaction subsided, it was heated at reflux on the X 
steam bath overnight The mixture was cooled in ice, and 
water (80 ml) and then 10% aqueous hydrochloric acid (70 
ml) were added dropwise. The mixture (acidic by pH paper) 
was stirred at reflux on the steambath for 125 nr. The 
mixture was cooled in ice and basified slowly with solid s* 
sodium hydroxide. The mixture was diluted with water and 
pentane. and the layers were separated. The aqueous was 
extracted with diethylether. and the combined organic 
extracts were dried (MgSO*). The solvent was removed 
under vacuum to leave an oil (23.96 g, 100%). A sample (13 6C 
g) was purified via gravity chromatography (70-230 mesh 
silica gel; 6% methanol. 0.6% ammonium hydroxide, 
chloroform) to give the title compound as a light yellow oil 
(0.84 g). 

NMR (CIX3 3 . TMS) 81.529 (br. sJH jncthyUmine NH), 69 
2.503 (S3H.N— CH 3 ). 2.62-2.71 (m,lH). 2.93-3.14 
(m3H). 3394 (d of tj=22 & 10.9 Hz, 1H). 3.814 (br. 



Id 
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S.1H.NH). 6.4S3 (<M=7.7 Hz.lH). 6.624 (d of g*1.0 & 7.4 

Hz. 1H), 6.95-6.98 (m-2H). 
The compound (0.83 g, 5.12 mmol) was dissolved in 

methanol and combined with a solution of trimethylsilyl 
5 chloride (0.54 g. 5.0 mmol) in methanol, and the solvent was 

removed under vacuum. The residue was crystallized from 

methanol/diethylether to give the hydrochloride salt of the 

title compound (3a) as light yellow-green crystals (0.56 g. 

m.p. 193°-195° C). 
io [0)^26° (25° G. CH 3 OH. c=1.0232). 

Preparation of (R>N-Mcthyl-N-[3K(l-trifluormethyLacetyl) 

- 1 2 3,4-tetrahy droquinolinyl)]trifl uoromethyiacetamide 

(4a) 

A solution of (R)-3-Methy lamino- 1 ,2,3 ,4- 

15 tetrahydroquinoline (3a, 2132 g. 0.131 mol) in tetrahydro- 
furan (200 ml) was cooled in ice. and trifluoracetic anhy- 
dride (69.2 g, 0329 mol) was added dropwise. The mixture 
was stirred at 0° G for 1 hr and at room temperature for 2 
hr. The mixture was again cooled in ice and water (150 ml) 

20 was added. Solid sodium bicarbonate was added portionwise 
until the evolution of gas ceased. The mixture was extracted 
three times with diethylether, and the combined organic 
extracts were washed with saturated sodium bicarbonate and 
brine. The solution was dried (MgSOJ, and the solvent was 

15 removed under vacuum to leave a yellow oil (42.2 g). 
Purification by flash chromatography (230-400 mesh silica 
gel; 15% ethyl acetate in hexane) gave the title compound as 
a yellow ofl (31.12 g. 67% yield). 
[alx^+59 0 (25° G. CHd 3 . c=0.5495). 

o MR (CDC1 3 , TMS) 62.75-3.40 (m3H), 3.65-3.95 
(m.lH)3.95-430 (m.lH). 4.572 (quintetj=7.6 Hz.03H). 
4.921 (mA7H). 7.15-7.45 (m3.7H), 7.697 (m.03H). 
Preparation of (R)-3-Memylaim^o-l-trifluormethyiacetyl-l, 
23.4-tetrahydrcK]uinoline (5a): 

5 A solution of (R)-N-Methyl-N-[3-(( 1 - 
trifluormethylacetyl)-1.23.4-tetrahydroquinolinyl)] 
trifluoromemylacetamide (4a, 29.78 g, 84.1 mmol) in tet- 
rahydrofuran (140 ml) was cooled in ice and a solution of 
potassium hydroxide (45.6% solution. 7.5 mL 893 mmol) in 

0 water (40 ml) was added. The mixture was stirred a 0° C. for 
30 minutes and at room temperature for 1 hour. The mixture 
was extracted twice with diethylether. The combined organic 
extracts were washed with brine and dried (MgSO*). The 
solvent was removed under vacuum to leave a yellow oil 

5 (21.7 g. 100%). A sample (1.05 g) was purified via flash 
chromatography (230-400 mesh silica gel. 15% ethyl 
acetate in hexane) gave a yellow oil (0.90 g). Crystallization 
from ethyl acetate/hexane gave the title compound as a 
colorless solid (0.45 g. m«p. 68°-69° G). 

) NMR (CDa 3 . TMS) 62.871-3.182 (mJrLN— CH 3 & 
Ar— CHj). 333-3.449 (ol2ILN — CH^), 3.890 (br. s.lH, 
NH), 435-4.48 (m.0.4HJ*— CH), 4.800-4.888 (m.0.6H. 
N — CH). 6.553 (tj=7.6 Hz.lH), 6.660-6.735 (m.lH). 
6.996-7.068 (flUH). 

1 [a]^-29° (25° G, CHClj, c=0.9917). 
Preparation of (R)-N-Methyl-N-l3-( 1-(N- 
methoxy aminocarbonyl)- 1 .2 3 .4-tetrahydroquinolinyl) ] 
triflnoromethy lama mtdr (6m): 

A solution of phosgene (1.93M in toluene. 15.6 ml 30.1 
» mmol) in dry tetrahydrofuran (75 ml) was cooled in ice and 
a solution of (R)-3-Memyuunino- 1 -trifl uorometh ylacety 1- 1 , 
23.4-tetrahydroquinoHne (5a, 7.75 g. 30.0 mmol) and tri- 
ethylamine (4.20 mL 30.1 mmol) in dry tetrahydrofuran (75 
ml) was added dropwise. The mixture was stored in an ice 
bam for 50 minutes, and methoxylamine hydrochloride 
(5.01 g. 60.0 mmol) and triethylamine (8.40 mJL 60 mmol) 
were added. The mixture was stirred at room temperature for 
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24 hours, diluted with diethylether. and washed with water. 
10% hydrochloric acid, saturated sodium bicarbonate 
solution, and brine. The solution was dried (MgSOJ. and 
the solvent was removed under vacuum to leave a ofl (8.85 
g). Purification by flash chromatography (230-400 mesh 
silica gel. 50% ethyl acetate in hexane) gave the title 
compound as a colorless oil (7.42 g. 75% yield). 

NMR (CDCh. TMS) 82.817-3.097 (mJHJ^—CH, & 
Ar— CH 2 ). 3.66-4.035 (m.5H.N--CH, & O^CH 3 ). 
4.38-4.863 (m.lH.N— CH). 7.148-7.366 (m.4H). 7.813 A 
7.829 (two S.1H.NH). 

[al^S 0 (25° C. CHC1 3 . c=M37). 
Preparation of (R)-5-N-(N- 

Methyitrifluoromethylacetamido)-l-methoxy-5.6-dihydro- 
4H-inudazo{4J.l-ij]quuiolin-2(lH)-one (7a): 

A solution of (R)-N-Methyl-N-[3-(l-(N- 
methoxyaminocarbonyl)- 1 .2 3.4-tetrahydroquinolinyl)] 
trifluoromemylacetanude 6a. 6.61 g. 20.0 mmol) in chloro- 
form (100 ml) was degassed with arson and bis 
(trifluoroacetoxy)iodobenzene (1032 £. 24 mmol) was 
added porttonwise. The solution was stirred at reflux for 7 
minutes. The reaction mixture was cooled, diluted with 
pentane. and washed twice with saturated sodium bicarbon- * 
ate solution and once with brine. The solution was dried 
(MgSOJ. and the solvent was removed under vacuum to 
leave a red-brown oil (11.5 g). Purification by flash chro- 
matography (230-400 mesh silica gel; 35-40% ethyl acetate 
in hexane) gave an amber solid (4.74 g. 72% yield). Crys- : 
talUzation from ethyl acetate/hexane gave the title com- 
pound as off-white crystals (4.55 g« m-p. 148.5°-150.5 o C). 

NMR (CDC1 3 , TMS) 82.995-3.299 (m3rLN— CH 3 A 
Ar— CHi). 3.724-3.839 (m.lH), 4.089 & 4.099 (two s3H, 
O— CH 3 ), 5.059-4.227 (m.lH). 4.520 (heptet,j=5.4 
H2.0.3H), 4.931 (hepteg=5.1 Hz.0.7H).6.900-7.121 3 
(mJH). 

[a]^38° (25° C CHO^ c=1.02i5). 
Preparation of (R)-5-Methylamino- 1 -memoxy-5.6-dihydro- 
4H-inudazo-[43.1-ij]quiiH>lin-2(iH)-one (8a): 

Potassium carbonate (2.05 g. 14.8 mmol) was added to a 3 
solution of(R)-5-N-(N-methyltrifluoromethyMorrafnido)- 1- 
memoxy-5.6-dmydro-4H-imida2o{43.14j]qumolin-2( 1H>- 
one (7a. 3.75 g. 11.4 mmol) in methanol (75 ml). The 
mixture was stirred at reflux for 7 hours. The solvent was 
removed under vacuum, and the residue was partitioned 
between diethylether and water( 18 75 ml). The aqueous 4 
solution was saturated with brine and extracted twice more 
with diethylether. The combined organic extracts were dried 
(MgS0 4 ), and the solvent was removed under vacuum to 
leave an oiL After standing for three days, the aqueous 
developed a precipitate which was extracted twice with 75% 
tetrahydrofuran in diethylether. The combined organic 
extracts were dried (MgSOJ. and the solvent was removed 
under vacuum to leave a brown semisolid. The combined 
samples were purified via flash chromatography (230-400 
mesh silica get 70-80% tetrahydrofuran in ethyl acetate to 
give the title compound as an amber oil (2.7 g. 100%). 

NMR (CDO^TMS) 62.545 (s3HJM— CHj). 2.781 (dd, 
>=7.4 & 16.1 Hz,lH), 3.071 (dd\p4.0 & 16.0 Hz,lH). 3.233 
(heptet,j=3.8 H2.1H). 3.645 (dd\j=7.0 & 12.4 HzJH),4.045 
(m.lH). 4.088 (S3H.NOCH3), 6.893 (d\j=7.4 Hz,lH), 6.964 
(dj=7.1 Hz.lH). 7.039 (tj=7.7 Hz.lH> 

A sample (0.70 g) was dissolved in tetrahydrofuran. 
diluted with diethyl ether, and excess ethereal hydrochloric 
acid was added. The precipitate was filtered, washed with 
diethylether. and crystallized from znethanoLMiethylether to 
give the hydrochloride salt of the title compound (8a) as tan 
crystals (0.68 g. m.p. 196°-197° C). 

[a]<r*-26° (25° C. CH 3 OH, c=1.0139). 

EXAMPLE 2 

(R>-5-Dimethylamino- l-methoxy-5 .6-dihydro-4H- 
imidazo[43 J-ij]quinolin-2(lH><)ne (9a) 
Following the procedure of Example 1, a solution of 
(R)-5-Methylamino- l-methoxy-5 ,6^ydro^H-inudazo[4, 
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5.1-ij]qiiiiK>lm-2(lH)-onc (8*. 1.88 g. 8.06 mrool) in metha- 
nol (40 ml) was stirred at room temperature, and 37% 
aqueous formaldehyde (2.40 ml. 32 mrool) and acetic acid 
(0.98 g. 16.2 mmol) were added. The mixture was cooled in 

5 ice. and sodium cyanoborohydride (1.15 g. 17.0 mmol) was 
added portionwise over a 5 minute period. The mixture was 
stirred at 0° C. for 5 minutes and at room temperature for 6 
hours. The solvent was removed under vacuum, and the 
residue was diluted with 10% sodium carbonate solution and 

10 extracted twice with dietbyletber. The combined organic 
extracts were washed with brine and dried (MgS0 4 ). The 
solvent was removed under vacuum to leave an amber oil 
(2.06 g). Purification by flash chromatography (230-400 
mesh silica geL 65% tetrahydrofuran in ethyl acetate) gave 

15 the rifle compound as an amber ofl (1.77 g, 89% yield). 
NMR (CDC1 3 . TMS) 82.436 (s.6H,N— CH 3 ), 
2.853-3.068 (m3H), 3.525-3.596 (nUH). 4.081 (s 3H.O— 
CH 3 ), 4.188-^.243 (nUH). 6.890 (dj=7.4 Hz,lH). 6.954 
(d>7.1 Hz, 1H). 7.033 (tj=7.6 HzJH). 

20 The compound was dissolved in diethyiether and excess 
ethereal hydrochloric acid was added. The precipitate was 
filtered, washed with ether and crystallized from methanol/ 
diethyiether to give the hydrochloride salt of the title com- 
pound (9a) as yellow crystals (1.76 g, 195° C). 

13 [aJfP-19 0 (25° C, CH 3 OH, c=1.0234). 

EXAMPLE 3 

(R)-5-Propyiamino- 1 -methoxy-5 .6-dihy dro*4H- 
o nmdaz^4^.1 -ij)qiiinolin-2( lH>one (8b) 

(R)-N-( 1 ,2 .3 ,4-Tetrahy dro- l-methoxy-2-oxo-3- 
quinolinyl)propanamide (2b): 

The amine (1, 3331 g. 0.135 mol) was dissolved in 
s propionic anhydride (78.2 g. 0.60 mol) while controlling the 
temperature with an ice bath. The mixture was stirred at 
room temperature for 5 hours, and water (100 ml) was 
added, saturated NaHCO, (200 ml) was slowly added, and 
then 10% Na 2 C0 3 was slowly added to neutralize the 

0 mixture to pH 7.5. The mixture was extracted with 
diethyiether. saturated with sodium chloride, and extracted 
again with diethyiether and a mixture of diethyiether and 
chloroform. The combined extracts were washed with 5% 
Na 2 C0 3 and brine. The solution was dried (MgSO*). and the 

5 solvent was removed under vacuum to leave an amber oiL 
Purification by flash chromatography (230-400 mesh sOica 
geL 60% ethyl acetate in bexane) gave an ofl. A sample was 
crystallized from ethyl acetate/hexane to give the title com- 
pound (2b) as colorless crystals (nxp. 98°-99° C). 

j [a]^=-100° (25° C. CHa 3 , c=0.9698). 

NMR (CDa 3 , TMS) 61006 (U=7.6 Hz3H,CO— C— 
CH 3 ). 2343 (qj.=7.6 HzORCOCHJ, 2.768 (U=14.7 
Hz.lH). 3327 (ddj=6.1 & 15.1 Hz,lH), 3.934 (s3H.O— 
CH 3 ), 4.614 (d of U*=5.6 & 14.2 Hz.lH,N— CH), 6.633 (br. 

1 dJ=43Hz,lH>TH),7.099(dofU==lO&7.4Hz.lH),7J30 
(<U=7.9 HzJZH), 7327 (U=7.7 Hz,lH). 
Preparation of (R)- 1 ,23 ,4-Tetrahy dro-N-propy 1-3- 
qumolinamine monohydrochloride (3b): 

Borane methyl sulfide (10M. 423 mL 0.425 mol) was 
» added to a solution of (R)-N-(103,4-Tetrahydro-1- 
methc^-2-oxo-3-quinolinyl)propanamide (2b, 21.29 g, 
85.7 mmol) in tetrahydrofuran (250 ml) with stirring at room 
temperature. The reaction was exothermic, and an ice bath 
was used to control the reaction. The mixture was stared at 
: 0° C for 30 minutes, at room temperature overnight, and 
then at reflux for 4 hours. The mixture was cooted in ice, and 
water (50 ml) was carefully added dropwise. When the 



addition was complete. 10% HQ was added dropwise until 
the mixture was acidic by pH paper. The mixture was stirred 
at room temperature for 1 hour and at reflux for 1 hour. The 
mixture was washed with pentane and filtered. The filtrate 
was ossified with 15% sodium hydroxide and extracted with 
diethylether. The aqueous layer was saturated with sodium 
chloride and extracted twice with diethylether. The com- 
bined ether extracts were dried (MgSOJ, and the solvent 
was removed under vacuum to leave an ofl (14.8 g. 91%). A 
sample (1.0 g) was purified via gravity chromatography 
(70-230 mesh silica gel, 90 g; 3% methanol. 03% NH4OH, 
CHQ3) to give the title compound as a colorless ofl. 

NMR (CDQ 3 , TMS) 50.924 (U=7.4 Hz3H.CHj). 1.518 
(sexteO=7.4 Hz3H). 2.641-2.711 (m3H), 2.965 (ddj=4.0 
& 14.7 Hz.lH), 3.048-3.131 (mu2H). 3361-3.432 (m,lH), : 
3.825 (br. s. IH), 6.488 (dJ=7.9 Hz4H). 6.626 (d of U»1.0 
& 7.4 Hz.lH). 6.951-7.002 (mu2H). 

The compound (0.85 g. 4.47 mmol) was combined with a 
solution of trimethylsilyl chloride (0.57 mJL 4.49 mmol) in 
methanol. The solvent was removed under vacuum to leave : 
a solid, which was crystallized twice from methanol/ 
diethylether to give the hydrochloride salt of the title com- 
pound (3b) as off-white crystals (m.p. 185°- 192° C). [a]^ 
+12° (CH 3 OH. 25° C, c=0.8073). 

NMR (CD 3 OD, TMS) 61.038 (U=7.4 Hz3H.CH 3 ), 2 
1.705-1.833 (nUH.propyl N — C — CHj). 2.986 (ddJ=53 & 
17.2 Hz.lH). 3.065-3.120 (ra-2H.N— CHJ, 3.265-3342 
(m.lH). 3.436-3.572 (m.2H). 3.734-3.800 (m.lH), 
6.731-6.805 (nL2H), 7.037-7.084 (ni2H). 
Preparation of (R)-N-Propy 1-N- [3-<( 1 -trifl uormethy lacety 1) 3 
- 1 .2,3 ,4-tetrahydroquinolinyl)]trifluoromethylacetamide 
(4b): 

A solution of (R)-1.23.4-tetrahydro-N-propyl-3- 
auinolinamine (3b. 14.73 g. 77.4 mmol) in tetrahydrofuran 
(50 ml) was cooled in ice and trifluoroacetic anhydride (40.6 3 
g. 0.193 mot) was added dropwise. When the addition was 
complete, the cold bath was removed, and the mixture was 
stirred overnight at room temperature. Water (75 ml) was 
added, and sodium bicarbonate was added portionwise untfl 
the mixture was basic to litmus. The mixture was extracted « 
three times with diethylether. and the combined extracts 
were washed with saturated sodium bicarbonate solution and 
brine. The solution was dried (MgS0 4 X and the solvent was 
removed under vacuum to leave an amber oil (28.4 g). A 
sample (0.87 g) was purified via flash chromatography 4: 
(230-400 mesh silica gel. 5-6% ethyl acetate in hexane) to 
give a colorless oil which was crystallized from hexane to 
give the title compound (4b) as colorless crystals (0.61 g, 
nxp. 77°-79° C). 

NMR (CDQ 3 . TMS) 60.897-0.985 (m3H,propyl CH 3 ). sc 
1.706 (scxtetj=7.7 Hz^H^jropyl N — C — CHj), 2.85-3.69 
(m.4H). 3.69-4.38 (nu2.6H). 4.500 (quintet.0.4H), 
7.15-7.40 (m3.6H), 7.726 (br. S.0.4H). 

(25° C. CHOa, c=1.0067). 
Preparation of (R)-N-Propyl-N-[3-( 1.2,3.4- 5J 
tetrahydroquinoHnyl) }trifl ucromemylacetamide (5b): 

A solution of N-Propy l-N-[3-<( 1 -trifl uormethy lacetyi>- 1, 
23.4-tetrahydroquinoluiyl)]tr^uoroinethylarffamide (4b, 
27.64 g. 723 mmol) in tetrahydrofuran (200 ml) was cooled 
in ice, and a solution of potassium hydroxide (45.6% in tic 
water. 6.07 mL 723 mmol) was added. The mixture was 
stirred at 0° C for 15 minutes* and at room temperature for 
30 minutes. The mixture was diluted with diethylether. and 
the Layers were separated. The aqueous layer was extracted 
with diethylether. and the combined organic extracts were 65 
washed with brine and dried (MgS0 4 ). The solvent was 
removed under vacuum to leave an oil (21.4 g). Purification 
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by flash chromatography (230-400 mesh silica gel; 10% 
ethyl acetate in hexane) gave a yellow oil (16.68 g. 81% 
yield). A sample (0.75 g) was rechroraatographed using the 
same conditions to give an oil which crystallized (0.66 g). 

5 Crystallization from hexane gave the title compound (5b) as 
colorless crystals (0.54 g; m-p. 68°-69° C). 

NMR (CDCV TMS) 60.883-0.946 (m3H .propyl CH 3 ). 
1.58-1.77 (m.2H.propyl N — C — CH 2 ) 2.83-2.95 (nUH). 
3.104-3.483 (m,4.5H). 3.708 (tj=10.4 Hz.OJH). 3.893 (br. 

10 s.NH),4. 16-4.28 & 432-4.46 (rrUrLN— CH), 6.546 (g= 
6.9 Hz,lH), 6.647-6.725 (nUH). 6.965-7.063 (irUH). 

[a]jr=62° (25° C. CH 3 OH. c=0.9991). 
Preparation of (R)-N- Propyl -N-[3-(l-(N- 
methoxyaminocarbonyl)- 1 .23.4-tetrahydroquinolinyl)] 

15 trifl iK>ro me thy lacetamide (6b): 

A solution of phosgene (1.93M in toluene. 10.4 mi 20.0 
mmol) in dry tetrahydrofuran (50 ml) was cooled in ice and 
a solution of N-Propyl-N-[3K1^3.4-tetrahydroquinolinyl)] 
trifl uoromethy lacetamide (5b. 5.73 g. 20.0 mmol) and tri- 

» ethylamine (2.03 g. 20. 1 mmol) in dry tetrahydrofuran (50 
ml) was added over 5 minutes. The mixture was stirred in ice 
for 30 minutes, and rnethoxylaxnine hydrochloride (3.34 g. 
40.0 mmol) and triethyUminc (4.06 g. 40.2 mmol) were 
added. The mixture was stirred at room temperature for 24 

3 hours, diluted with diethyiether and washed with water, 
twice with 10% hydrochloric acid solution, saturated sodium 
bicarbonate solution and brine. The solution was dried 
(MgSO*), and the solvent was removed under vacuum to 
leave an ofl (7.88 g). Purification by flash chromatography 

o (230-400 mesh silica gel; 40% ethyl acetate in hexane) gave 
the title compound (6b) as an oil (6*25 g). 

NMR (CDCI3, TMS) 50.899-0.969 (mJH^opyl CH 3 ), 
1.62-1.83 (m.2H.propyl N — C — CH 2 ). 2.849-3.074 
(m.4H), 3.774 (s3.0— CH 3 ). 3.623-3.880 (m.l.5H). 

5 4.089-4.154 (m.0.5H). 4303-4398 (nUH). 7.121-7382 
(m.4H), 7.794 & 7.858 (two s.lFUTO). 

[01^29° (25° C, CHCI3, c=1.0139). 
Preparatioo of (K)- 5-N<N-Propy Itrifl uoromethy lacetami do) 
• 1 -methoxy-5 ,6-dihydro-4H-imida2o[4^5 , 1 -ij]quinolin-2 

D (lH>one (7b): 

A solution of (R)-N-Propyl-N-[3 -( 1-(N- 
me thoxy ami nocar bony 1)- 1 J23 .4-tetrahydroquinolinyl)] 
Qjfluoromethylacetamide (6b. 5.92 g. 163 mmol) in chlo- 
roform (80 ml) was degassed with argon and heated to hear 

s reflux on the steam bam. Bis(difl uoroacetoxy )iodobenzene 
(8.50 g, 19.8 mmol) was added portion wise. The reaction 
was exothermic After the addition was complete, the solu- 
tion was stirred at reflux for 5 minutes. The reaction mixture 
was cooled, diluted with pentane, and washed twice with 

) saturated sodium bicarbonate solution and once with brine. 
The solution was dried (MgS0 4 ). and the solvent was 
removed under vacuum to leave an oil (9.2 g). Purification 
by flash chromatography (230-400 mesh silica gel; 30% 
ethyl acetate in hexane) gave the title compound (7b) as an 

; amber oil (3.75 g, 61% yield). 

NMR (CDOj, TMS) 50.918-0.967 (m3H,propyl CH*), 
1.60-1.87 (rrUH^propyl N — C — CHj), 2.91-3.08 (nUH), 
3.16-3.42 (nu2H). 3.63-3.79 (nUH), 4.089 & 4.101 (two 
S3ILO— CHa), 3.97-4.26 (m*2.6H), 4.42-436 (m,0.4HX 

• 6.8*4-7.097 (m,4H). 
Preparation of (R>5-PropylamirK> l-memoxy-5,6-<lft 
4H-miidazo[43a-ij]quinolin-2( LH>one (8b): 

A solution of(R)-5-N-(N- 

PropyltrifluoromemyUcetamido)- 1 -methoxy-5,6-dihydro- 
4H-imidazo[43.14j]quinolin-2(lH)-one (7b. 330 g. 9.79 
mmol) in methanol (30 ml) and water (5 ml) was cooled in 
ice and potassium hydroxide (45.6% in water. 1.0 mL 11.9 
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mmoi) was added. The mixture was stirred at 0° C. for 1 
hour and at room temperature fox 18 hours. The solvent was 
concentrated under vacuum, and the residue was partitioned 
between water and diethylether. The aqueous layer was 
saturated with sodium chloride and extracted again with 
diethylether. The combined organic extract was dried 
(MgSOj. and the solvent was removed under vacuum to 
leave an oil (2.43 g). Purification by flash chromatography 
(23CM00 mesh silica gel; ethyl acetate to 20% tetrahydro- 
furan in ethyl acetate) gave the title compound (8b) as a solid 
(1.79 g.69% yield). 

NMR (CDQj. TMS) 80.927 (t j=7.4 HzJH.propyl CH 3 ). 
1.112 (br. s.lHJffi). 1.507 (sextetj=7.3 Hz.2H.propy 
N — C — CH 2 ). 2.629-2.804 (mJH), 3.062 (dd.j=4.2 & 16.0 
Hz. 1H). 3291 (heptetj=4.0 HZ.1H.N— CH), 3.557 (do\j= 
7.7 & 122 Hz,lH), 4.066^.156 (m.lH). 4.088 (sJH,0— 
CH 3 ). 6.887 (dj=7.4 Hz,lH), 6.961 (dj=7J HrlH). 7.036 
(Uj=7.5 Hz.lH). 

A sample was dissolved in diethylether and excess ethe- 
real hydrochloric acid was add e d, The precipitate was 
filtered, washed well with diethylether. and crystallized from 
methanol/diethylether to give the hydrochloride salt of the 
title compound (8b) as a yellow solid (m.p. 229° C. dec.). 

[aJcP-31 0 (25° C. CH 3 OH. c=1.1099). 



(R>-5-Dipropylamino- l-methoxy-5,6-dihydro-4H- 
imidazol4^.14j]qumolin-2(lH)-one (9b) 

Following the procedure of Example 3. a mixture of 
(R>5-Propylamino- l-memoxy-5.6-dihydro^H-imidazo{4. 
5.1-ij]quinolin-2(lH)-one (8b, 0.93 g3.56 mmol), 
1-iodopropane (3.05 g. 17.9 mmol). and potassium carbon- 
ate (1.97 g. 14.3 mmol) in acetonitrile (25 ml) was heated at 
reflux under nitrogen for 17 hours. 1-Iodopropane (3.05 g. 
17.9 mmol) was again added, and the mixture was refluxed 
for an additional 5 hours. The solvent was removed under 
vacuum, and the mixture was diluted with water and 
extracted twice with diethylether. The organic extract was 
washed with brine and dried (MgSO*). The solvent was 
removed under vacuum to leave an amber oiL Purification 
by flash chromatography (230-400 mesh silica gel; 10-25% 
ethyl acetate in hexane) gave the title compound (9b) as an 
amber oil (0.87 g. 90% yield). 

NMR (CDCI3.TMS) 50.894 (tj=73 Hz.6H .propyl CH 3 ). 
1.456 (sextetj=73 Hz,4H.propyl N— C — CHJ. 2.524 (m.8 
lines.4H,propyl N— CHj), 2.823-2.975 (nUH), 3.277 
(hepteU=5.1 Hz-IH), 3.435 (tj=11.4 hzUH). 4.076 (s3H, 
O— CH 3 ). 4.168 (dd,>=4.1 & 11.5 Hz.lH). 6.883 (d£=7.6 
Hz.lH). 6.942 (d\j=7.5 HzJH), 7.021 (tj=7.6 Hz,lH). 

The compound was dissolved in diethylether. and excess 
ethereal hydrochloric acid was added. The precipitate was 
filtered, washed with diethylether. and crystallized from 
methanol/diethylether to give the hydrochloride salt of the 
title compound (9b) as an off-white solid (1.12 g. nxp. 
175°-176° C). 

[aj^LJ 0 (25° G. CH 3 OH. c=1.0682). 



(R)-5-Memylamino-l-memoxy-5.6-dihydro-4H- 
inudazo[4ja-ij]quinolin-2(lH>-OQe (8a) (Scheme 
2: Alternative Method of Example 1) 
Preparation of (R)-2-(Methoxycarbonylamino)-3- 
phenylpropanoic acid (2): 

A solution of D-phenyUu^nine (25.00 g. ai51 mol) and 
sodium hydroxide (6.05 g. 0.151 mol) in water ( 170 ml) and 



EXAMPLE 4 



EXAMPLE 5 
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tetrahydrofuran (225 ml) was cooled Co -15° C. and a 
solution of methyl chloroforraate (18.6 g. 0.197 mol) In 
tetrahydrofuran (50 ml) was added dropwise. When the 
addition was -half complete, a solution of sodium hydroxide 

5 (9.10 g. 0.227 mol) in water (20 ml) was also added 
dropwise. When the additions were complete, the mixture 
was stirred at room temperature for an additonal 2 hours and 
acid fixed with 10% hydrochloric acid. The acid was 
extracted twice with diethylether, and the extracts were 

io washed with brine and dried (MgS0 4 ). The solvent was 
removed under vacuum to leave a clear oil (3838 g). HPLC 
6.01 min (78.9%). 732 min (5.0%), 8.29 min (10.8%), 8.42 
min (0.5%), 9.95 min (1.2%), 10.27 min (2.8%). 11.92 min 
(0.7%). 

t5 Preparation of (RVN-Memoxy-2Kmemoxycarbc«ylamino)- 
3-phenylpropanamide (3): 

A solution of sodium carbonate (10.20 g. 96.2 mmol) in 
water (170 ml) was added to a solution of the acid (-0.148 
mol) in methylene chloride. Memoxylarnine hydrochloride 

» (14.2 g. 0.170 mol) and l-(3-dimewylanunopropyl)-3- 
ethylcarbodiimide (3 1.2 1 g. 0. 163 mol) were added, and the 
mixture was stirred at room temperature for 22 hours. The 
mixture was diluted with tetrahydrofuran (to dissolve the 
precipitate) and the layers were seprated. The aqueous layer 

13 was extracted with 1:1 totrahydrofuran/diethyletber. and the 
combined organic extracts were washed with 10% hydro- 
chloric acid solution and saturated sodium bicarbonate 
solution, and the solution was dried (MgSOJ. The solvent 
was removed under vacuum to leave a white solid (34.2 g). 

o Crystallization from ethyl acetate gave colorless crystals 
(2Z6 g. mp. 1540-155° C). 

[<x\cf=+S 0 (25° C, CH 3 OH. 1.0450). 
Preparation of Methyl (R)-N-(1.23.4-Tetrahydro-l- 
methoxy-2^xo-3-quirK>lmyl)carbarriate (4): 

5 A suspension of (R)-N-Methoxy -2- 
(memoxycarbonylainino>3-phenylr^opaiiami^ (11.25 g. 
44.6 mmol) in 1.2-dichloroetharje (170 ml) was cooled in ice 
and trifiuoroacetic acid (9.25 ml. 13.7 g, 0.120 mol) was 
added. Bis(trifluoroacetoxy)iodoben2ene (19.78 g. 0.046 

0 mol) was added portion wise over 10 min at 0° C. and the 
mixture was stirred at the same temperature for 1 hour. The 
mixture was washed with 10% sodium carbonate solution 
and dried (MgSO*). The solvent was removed under vacuum 
to leave an amber oil (19.58 g). Purification by flash chro- 

s matography (230-^00 mesh silica geL 40-50% ethyl acetate 
in hexane) gave an amber oil which solidified (9.45 g. 85% 
yield). A sample (1.5 g) was crystallized from ethyl acetate/ 
hexane to give white crystals (136 g, mp. 117°-119° C). 
taljrM-34 0 (25° C CH 3 OH. 0.9279). 

3 Preparation of (R)-3-Methylamino- 1,2.3.4- 
tetrahydroquinoline maleate (5): 

A solution of (R)-NK1^3.4-Teti^ydrcKl-nie<hoxy-2- 
oxo-3^uinc4inyl)carbamate (7.27 g. 29.1 mmol) in dry 
tetrahydrofuran (100 ml) was cooled in a water bath (-10° 

s C), and boron dimethylsumde complex (10.0M. 173 mL 
6.0 eq) was added. The mixture was stirred in the water bath 
for 1 hour and at room temperature for 13 hours. The 
mixture was heated at reflux on the steam bath for 30 hours, 
cooled in ice, and 10% hydrochloric acid (40 ml) was added 

) dropwize. The mixture was refluxed on the steam bath for 
1.5 hours, cooled in ice, and basified with 45% potassium 
hydroxide. The mixture was extracted twice with 
diethylether, and the combined extracts were washed with 
brine and dried (MgSOJ. The solvent was removed under 

> vacuum to leave a clear oil 4.89 g. The compound (0.029 
mol) was combined with maleic acid (338 g, 0.029 mol), 
and the mixture was crystallized from methanonal/ 
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diethylether to give the title compound as off-white crystals 
(5.77 g. 71% yield. VPC shows 5.451 rain (100%)). A 
sample (1.0 g) was re cry stall! zed from methanol/ 
diethylether to give a colorless solid (m.p. 173.5°-175 0 C). 
Preparation of (R)-Methyl-( 1.23.4-tetrahydro-3-quinolinyl) 3 
carbamic acid, phenylmethyl ester (6): 

A solution of (R)- 1.2,3 .4-tetrahydro-N-methyl-3- 
quinotinamine (6.00 g. 3 1.5 mmol) and triethylamine (4.8 g. 
47.4 mmol) in chloroform (200 ml) was cooled to -30° C. 
and a solution of benzyl chloroformate (5.6S g. 95% pure. u 

3 1.6 mmol) in chloroform (50 ml) was added dropwise. The 
mixture was stirred at -30° C to 0° C for 2 hours, and 10% 
sodium carbonate solution (100 ml) was added, the mixture 
was stirred at room temperature for 1 hour, diluted with 
pentane and diethylether. and the layers were separated. The 15 
aqueous layer was extracted with diethylether. and the 
combined organic extracts were washed with brine and dried 
(MgS0 4 ). The solvent was removed under vacuum to leave 

an oil (10.91 g). Purification by flash chromatography 
(230-400 mesh silica gel; 4:1 bexane/ethyl acetate) gave an 20 
oil (7.53 g, 81% yield). A sample (0.57 g) was crystallized 
from ethyl acetate/hexane to give white crystals (0.42 g, 
nxp. 78.5°-80° C). [alir^-47 0 (25° C. CH 3 OH. 0.8166). 
Preparation of (R)-Methyl-[1.2.3,4-tetrahydro-l-[ 
(raethoxyamino)cai^nyl]-3^ui acid, phe- 

nylmethyl ester (7): 

A solution of (R)-methyl-( 1.2.3 .4-tetrahydro-3- 
quinoiinyl)carbamic acid, phenylmethyl ester (3.81 g. 12.86 
mmol) and triethylamine (3.9 g. 39 mmol) in dry tetrahy- ^ 
drofuran (50 ml) was rapidly added with stirring to a 
solution of phosgene (1.93M in toluene) in tetrahydrofuran 
(100 ml) at 0° C. The cold bath was removed, and the 
mixture was stirred for 1.25 hours. Methoxylamine (2.15 g. 

25.7 mmol) and triethylamine (7.9 g. 78 mmol) were added. 35 
and the mixture was stirred at room temperature for 3 days. 
The mixture was diluted with diethylether and washed with 
water and brine. The solution was dried (MgSOJ. and the 
solvent was removed under vacuum to leave an oil (5.13 
g.>100%) which was sufficiently pure for the next step. A ^ 
sample (0.91 g) was purified via flash chromatography 
(230-400 mesh silica gel; 50% ethyl acetate/hexane) to give 

an oil. [ol)b=+3S° (25° C. CH 3 OH. 0.9805). as spec. m+ at 
m/z 369. Strongest peaks at m/z 43. 65, 91, 118. 130. 158. 
173,204. Exact mass calcd. for CjoH^jO*: 369.1688. 45 
Found: 369.1682 

Preparation of MethyK 1^.5,6-tetrahydro- l-methoxy-2- 
oxc^4H-uiudazo[4.5.1-ij]quinoUnyl-5-yl)carbamic acid, 
phenylmethyl ester (8): 

A solution of (R)-Methyl-{1.2.3.4-tetrahydro-l-I » 
(rrathoxyamino)carbonyi]-3^iiinoiinyi^ acid, phe- 

nylmethyl ester (7.26 g. 19.7 mmol) in chloroform (150 ml) 
was degassed with argon, and the mixture was cooled to -5° 
C. in an ice-salt bath. Bis<trifluc^oacetoxy)iodobenzeae 
(10. 14 g. 23.6 mmol) was added, and the mixture was stirred 55 
at -5° to 0° C. for 4 hours and at room temperature for 2 
hours and was stored at -15° C overnight. The mixture was 
washed with 10% sodium carbonate solution, and the aque- 
ous washings were back extracted with diethylether. Hie 
combined organics were dried (MgS0 4 ), and the solvent was 60 
removed under vacuum to leave a brown oil (10.7 g). 
Purification by flash chromatography (230-400 mesh sihea 
geL 50% ethyl acetate in hexane) gave an amber oil which 
slowly solidified (5.67 g, 78%). A sample (0.54 g) was 
crystallized from ethyl acetate/hexane to give off-white 65 



crystals (0.41 g. m.p. 105°- 106.5° C). [a]xr=*44° (25° C, 
CH 3 OH, 0.7311). 
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PreparatioD of (R)-5.6-Dihydro- l-mcthoxy-5- 
(mcthylaminoHH-irai<Uzo(4^.1-ij]quinoliii-2-ODe (8a) 

Selective hydrogenation: 

A mixture of raethyM 1 ^5.6-tctrahydro- 1 -methoxy-2- 
oxo^H-imidazo[4.5.1-ijJquinoliiiyl-5-yl)carbaraic acid 
phenylraethyl ester (1.48 g, 4.03 mmol) and 10% palladium 
on carbon (0.25 g) in absolute ethand (100 ml) was stirred 
> under one atmosphere of hydrogen. After taking up one 
equivalent of hydrogen, the mixture was filtered through 
celite. and the solvent was removed under vacuum to leave 
an ofl. 

; Preparation of (R)-5,6-Dihydro-5-(methylamino)-4H- 
imidazo[4.5 . 1 -ij ]quinolin-2( 1 H)-one. monohydroehloride 
(Not a compound of the subject invention, disclosed in VS. 
Pat No. 5.273.975: 



Exhaustive hydrogenation: 

A mixture of metfayK 1 2*5 .6-tetrahydro- 1 -methoxy-2- 
oxo^H-imid>2ot4,5,l-ij]quinolinyl-5-yl)carbamic acid 
phenylmethyl ester (1.48 g. 4.03 mmol) and 20% palladium 
_ hydroxide on carbon (0.50 g) in absolute ethaooi (100 ml) 

^ was shaken in a Parr apparatus with an initial hydrogen 

%y pressure of 50 psi for 17 hours. The mixture was filtered 

|y through celite, and the solvent was removed under vacuum 

|^ to leave an oil (0.86 g). The compound was dissolved in 

> : methanol, and excess ethereal hydrochloric acid was added. 

, S The mixture was diluted with diethylether. and the precipi- 

- tate was filtered and crystallized from memanol/diethylether 

W to give an off-white solid (0.61 g. 63% yield. m.p. 3 10°-3 11° 

a p C). [a] 0 =>-30 0 (25° C. CH 3 OH. 1.0182). 



a 

in «\ \ 

i=Sr X"f\ ^ . ^^v. ^NHj CRjO — C— CI 



3^3 > M (CHjCHjCO)^ 

i 

\hr OCH 3 




TO P > 



2*-R = OCHs 
2b. R = CHjCS, 



I 

H 

3*.R = CH3 

3bu R = CH jCHjOtj 



(CFjCOfcO . 

TOP — ^ 
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&*-R=CHj 

8b. R=CH 2 CH 3 CH 3 
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